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(54) ATOMIZING MEANS

(67)  The present invention relates to an atomizing
means 1, particularly for a nasal spray. The atomizing
means comprises a syringe barrel 2 and an atomizer 3.
The syringe barrel 2 comprises a first opening 4 and a
second opening 5, wherein a first inner volume 15 is de-
fined between the first opening 4 and the second opening
5. Thereby, the first opening 4 is configured for receiving

Fig. 2

a plunger 6. Further, the syringe barrel 2 comprises a
syringe tip 7. The syringe tip 7 comprises a fluid inlet 8
and a fluid outlet 9, wherein a second inner volume 16
is defined between the fluid inlet 8 and the fluid outlet 9.
The fluid inlet 8 is in communication with the second
opening 5 of the syringe barrel 2. Moreover, the atomizer
3 is fixedly attached to the fluid outlet 9.

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 201 457 A1 2

Description
Field of the invention

[0001] The present disclosure relates to an atomizing
means, an atomizing system and a method for manufac-
turing an atomizing means.

Background

[0002] Forthe treatment of various medical symptoms,
atomized fluids which may comprise active ingredients
are used. Particularly for treating respiratory diseases
and/or their symptoms the application of an atomizing
system, such as a nasal spray, a throat spray, an ear
spray and/or an oral cavity spray, is widely known. More-
over, for the treatment of external injuries, such as open
wounds and/or contusions, it is also practiced applying
atomized fluids comprising active ingredients by means
of atomizing systems.

[0003] Prior to atomizing a fluid, it is usually stored in
a reservoir of the atomizing system. To atomize the
stored fluid, a pressure is applied to at least a portion of
the stored fluid, which is thereby urged through an atom-
izer, e.g. a nozzle, which atomizes the fluid.

[0004] A first group of atomizing systems comprises a
spray head which is typically integrally formed with the
atomizer, e.g. by means of injection molding. Thereby
the spray head is attached to the reservoir storing the
fluid. Said spray head can be pushed down towards the
reservoir to urge a portion of the fluid through the atom-
izer. Due to this spray head actuation, said fluid portion
is atomized. After the actuation (spray stroke) the spray
head is released, and the spray head is pushed back to
its initial position by an elastic element. Then, the atom-
izer is ready for a further spray stroke. The atomizing
systems of the first group are also referred to as pumping
atomizers and/or pump dispensers.

[0005] The amount of fluid being atomized by an at-
omizing system of the first group is defined and limited
by the single spray stroke. Thus, it is only possible to
empty the whole reservoir with multiple spray strokes.
This is particularly problematic if a fast application of larg-
er amounts of atomized fluid is required, exemplarily due
to an emergency. Moreover, the dosage of an amount of
fluid which lies between two spray strokes is difficult to
realize.

[0006] A second group of atomizing systems compris-
es a syringe with a luer slip, wherein a spray head com-
prising an atomizer is plugged onto the luer slip prior to
atomizing a fluid stored in the syringe. Using the syringe
allows a continuous application of larger amounts of at-
omized fluid. Further, a better dosage may be achieved
as a plunger of the syringe may be moved within a single
stroke until a specific amount of atomized fluid is applied.
This specific amount is not limited by a given spray
stroke(s) as in the first group but can be set individually.
Moreover, standardized syringes with luer slip can be

10

15

20

25

30

35

40

45

50

55

processed andfilled in well-known, large scale and stable
processes.

[0007] However, the atomizing systems of the second
group have the disadvantage that in case of an emer-
gency which requires a fast application of the atomized
fluid, the spray head must be plugged onto the luer slip
prior to use. This plugged connection may get loose dur-
ing the atomizing step and hence, active ingredients may
be spilled. Further, the use of two separate parts which
must be plugged together, is critical regarding sterility.
Even further, providing separate parts to the end user
increases the risk of incorrect assembly. Thus, there are
pre-assembled systems. However, plugging the spray
head onto the syringe at the end of the manufacturing
and/or filling process, such as in in a pre-assembled sys-
tem, is also problematic, particularly in terms of sealing
such an atomizer system. Exemplarily, during transpor-
tation the spray head may be released. Moreover, when
an external element is plugged onto the syringe, the sy-
ringe can no longer by processed, transported and/or
filled in standardized and/or established processes. At
least, those standardized processes have to be amend-
ed.

[0008] Thus, itis an object of the present disclosure to
provide an atomizing means, an atomizing system and
a method for manufacturing an atomizing means that
overcome the aforementioned drawbacks at least par-
tially.

Description of the invention

[0009] These objects are achieved, at least partly, by
an atomizing means, an atomizing system and a method
for manufacturing an atomizing means, as defined in the
independent claims. Further aspects of the present dis-
closure are defined in the dependent claims.

[0010] In particular, the objectis achieved by an atom-
izing means, particularly for a nasal spray. The atomizing
means may be configured for storing and/or atomizing a
fluid, e.g. a fluid comprising an active ingredient. The
active ingredient maybe an active pharmaceutical ingre-
dient. Further, the fluid may comprise an antibiotic agent,
an analgesic agent, an anticoagulant, a coagulant, a de-
congestant, an anticancer agent, an antirheumatic agent,
animmunosuppressive agent, ahemostaticagentand/or
a disinfectant.

[0011] The atomizing means comprises a syringe bar-
rel and an atomizer. The syringe barrel may include a
hollow cylinder. Moreover, the syringe barrel may com-
prise graduated marks which are configured to indicate
a volume of fluid being stored inside the syringe barrel.
Accordingly, a targeted dosing of the fluid comprising the
active ingredient may be enhanced. The atomizer may
be a liquid atomizer.

[0012] Further, the syringe barrel comprises a first
opening and a second opening. The first and/or the sec-
ond opening may have an annular shape. Moreover, the
first opening may have a diameter which corresponds to
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an inner diameter of the hollow cylinder of the syringe
barrel. Thus, fluid can be easily filled in the syringe barrel.
[0013] Moreover, a first inner volume is defined be-
tween the first opening and the second opening. The first
opening is configured for receiving a plunger. Said plung-
er may comprise a seal which is configured such that
when the plunger is displaced within the syringe barrel
towards the syringe tip, a volume inside the syringe barrel
is urged through the second opening. Accordingly, it is
possible to dispense the fluid being stored inside the at-
omizing means with a plunger movement, particularly a
continuous plunger movement. This is particularly ad-
vantageous for emergency applications which require a
fast and/or a continuous application of an active ingredi-
ent. Moreover, this is also beneficial when a defined
amount of an active ingredient is to be applied.

[0014] The syringe barrel further comprises a syringe
tip. The syringe tip comprises afluid inlet and a fluid outlet.
Said fluid inlet and fluid outlet may define a second inner
volume therebetween. The fluid inletis in communication
with the second opening of the syringe barrel. Hence,
fluid can be transferred from the first inner volume to the
fluid inlet and accordingly to the fluid outlet of the syringe
tip.

[0015] Thefluidinletandthe second opening mayhave
the same diameter, wherein the fluid inlet and the second
opening may be integrally formed. Even further the sy-
ringe tip may be integrally formed with the hollow cylinder
of the syringe barrel, exemplarily by means of injection
molding.

[0016] The atomizer is fixedly attached to the fluid out-
let. Thus, a non-destructive separation of the atomizer
and the fluid outlet may not be achieved. Further, the
atomizer may be fixedly attached to the fluid outlet by
means of gluing and/or welding. Preferably, the atomizer
is attached to an exterior surface of the syringe tip. Par-
ticularly preferred, the atomizer is attached to a front face
of the syringe tip. Thereby the shape of the syringe tip
may not be changed for attaching the atomizer. Accord-
ingly, the syringe tip may be easily equipped with an at-
omizer in few method steps.

[0017] The atomizing means may be configured for the
application in any body orifice and/or for external body
application. Particularly, the atomizing means may be for
a throat spray, an ear spray, an oral cavity spray, an eye
spray, a rectal spray, a vaginal spray and/or any other
medical spray. Moreover, the atomizing means may be
configured for the treatment of a rash, an external injury,
such as an open wound and/or a contusion.

[0018] The syringe barrel and/or the atomizer may
comprise a transparent material. Particularly, the syringe
barrel and/or the atomizer may consist of a transparent
material. Thus, a contamination and/or a fill level may be
optically detected inside the syringe barrel and/or the at-
omizer. Further, the atomizer and/or the syringe barrel
may comprise a cyclo-olefin polymer (COP), a glass ma-
terial, a polypropylene polymer, a polyethylene polymer
and/or any other sterilizable material. Moreover, the at-
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omizer and/or the syringe barrel may consist of a cyclo-
olefin polymer (COP), a glass material, a polypropylene
polymer, a polyethylene polymer and/or any other steri-
lizable material. Particularly cyclo-olefin polymer (COP)
is preferred, because of its high biocompatibility, in par-
ticular blood compatibility, as well as the low water ab-
sorption and water vapor permeability.

[0019] The atomizer may be welded to the fluid outlet,
preferably by means of clear-to-clear welding. Clear-to-
clear welding is also referred to as clear-to-clear laser
welding and/or transparent laser plastic welding. Clear-
to-clear welding is preferably used as it allows to weld
transparentglass and/or polymer components with trans-
parent glass and/or polymer components. The atomizer
is preferably welded to the fluid outlet by means of at
least one laser source which emits a laser with a wave-
length from 1500 nm to 2500 nm, more preferably from
1600 nm to 2400 nm, even more preferably from 1700
nm to 2300 nm, and most preferably from 1750 nm to
2050 nm. Thereby the laser preferably at least partially
penetrates the atomizer and/or the syringe tip.

[0020] Moreover, the atomizer may be welded to the
fluid outlet by gas convection welding, heating element
welding, infrared welding, laser welding, laser transmis-
sion welding, rotational friction welding, ultrasonic weld-
ing, vibration welding, hot gas welding, and/or circular
welding.

[0021] The atomizer may be welded to the fluid outlet
without a welding filler. Thus, a reaction of materials of
the atomizer and/or the syringe barrel with the filler ma-
terial may be prevented. Further, a reaction of the filler
material with the fluid stored inside the atomizing means
may be prevented. Accordingly, a risk of contamination
is reduced.

[0022] The syringe tip may have a cylindrical shape or
a conical shape. Particularly, the syringe tip may have a
luer taper. General features of luer taper connectors are
exemplarily defined in the standard DIN EN ISO 80369.
Further particularly, the syringe tip may be a luer-cone
which is optionally configured for a luer-slip connection.
Moreover, an outer surface of the syringe tip may enclose
an angle with a center axis from 1.5° to 2°, preferably
from 1.6°to 1.9°, more preferably from 1.65°to 1.8°, even
more preferably from 1.7° to 1.75°, and most preferably
from 1.71° to 1.73°. The center axis may be a center axis
of the atomizer, of the syringe tip and/or of the syringe
barrel. Thus, the syringe barrel may comprise a standard
syringe tip. Accordingly, the syringe barrel may be a
standard syringe barrel which is commonly used in the
medical field. Therefore, the atomizing means may be
used, processed, transported and/or filled by established
medical systems and/or methods.

[0023] The syringe tip may comprise a first through
hole, wherein the first through hole preferably extends
from the fluid inlet to the fluid outlet. The first through hole
may have a cylindrical shape or a conical shape. It has
to be noted that the shape of the through hole may change
over its length. For example, a first section may be cy-
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lindrically shaped, and a second section may be tapered,
i.e. conical. Preferably the first through hole at least par-
tially forms part of the second inner volume. Moreover,
the first through hole is preferably connected to the first
inner volume.

[0024] The atomizer may have a cylindrical shape
and/or a conical shape. Particularly an outer surface of
the atomizer may have a cylindrical shape and/or a con-
ical shape. Thereby the atomizer may have an axial
length from 0.3 mm to 4 mm, preferably from 0.5 mm to
3.5 mm, more preferably from 0.7 mm to 3 mm, even
more preferably from 0.8 mm to 2.5 mm, and most pref-
erably from 1 mm to 2 mm. Further, the outer surface of
the atomizer may enclose an angle with the center axis
from 1.5° to 2°, preferably from 1.6° to 1.9°, more pref-
erably from 1.65° to 1.8°, even more preferably from 1.7°
to 1.75°, and most preferably from 1.71° to 1.73°.
[0025] The atomizer may comprise a second through
hole, wherein the second through hole preferably has a
diameter in a range from 0.05 mm to 1.5 mm, more pref-
erably from 0.1 mm to 1.0 mm, even more preferably
from 0.2 mm to 0.6 mm, and most preferably from 0.3
mm to 0.4 mm. Thereby the diameter maybe a maximum
diameter or a minimum diameter of the second through
hole. Further, the diameter may vary along the center
axis. Further, the second through hole may have a cylin-
drical shape and/or a conical shape. The shape of the
second through hole may change over its length. For
example, a first section may be cylindrically shaped, and
a second section may be tapered, i.e. conical.

[0026] Particularly, the maximum diameter of the sec-
ond through hole d, may be smaller than the minimum
diameter of the first through hole d,. The ratio d4:d, may-
be in the range of 1.2 to 8, preferably in a range of 2 to
6 and most preferably in a range of 3 to 4.5.

[0027] Accordingly, the second through hole may be
adapted to different fluids which are supposed to be at-
omized. Moreover, a specific atomizing behavior may be
obtained. Exemplarily, the second through hole may be
adapted to achieve a wide atomization or a narrow at-
omization. Further exemplarily, the second through hole
may be adapted to achieve a fine atomization or a coarse
atomization. Further, the atomizer may comprise multiple
through holes.

[0028] The atomizing means may comprise a contin-
uous transition from the outer surface of the syringe tip
to the outer surface of the atomizer. Thereby the outer
surface of the syringe tip and the outer surface of the
atomizer may be connected. Thus, no gap may be formed
between the outer surface of the syringe tip and the outer
surface of the atomizer. Moreover, the outer surface of
the syringe tip and the outer surface of the atomizer may
form a continuous surface. Further, the continuous tran-
sition may include that an angle of the outer surface of
the syringe tip corresponds to an angle of the outer sur-
face of the atomizer. Thus, the continuous transition may
include that no edge is formed between the outer surface
of the syringe tip and the outer surface of the atomizer.
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This allows that connectors and/or caps for standard sy-
ringe tips such as luer cones may be applied to the at-
omizing means.

[0029] The atomizer may be configured to atomize a
fluid which is urged through the atomizer in a direction
from the fluid inlet to the fluid outlet. Thereby, atomization
in the sense of the present invention may be understood
as converting a volume of fluid into a plurality of droplets
which form part of an aerosol. Parameters of atomization
may be a size of the droplets, a contour of the droplet
mist, a shape of the droplets and/or a speed of the drop-
lets. Said parameters may be influenced by the geometry
of the atomizer. Further, the parameters may be also
influenced by a force which is applied to urge the fluid
through the atomizer. Accordingly, the parameters of at-
omization may be actively influenced by the force which
a user applies.

[0030] Furthermore, the atomizing means may com-
prise a sealing element for sealing the atomizing means.
The sealing element may be a foil seal. Further, the seal-
ing element may comprise or consist of cyclo-olefin pol-
ymer (COP). Even further, the sealing element maybe a
self-bursting foil. Said self-bursting foil may burst at a
predefined pressure being applied on the self-bursting
foil. The sealing element may be applied on the outside
of the atomizing means, on the second through hole of
the atomizer. Further, the sealing element may be ap-
plied inside the syringe barrel on the second opening.
The sealing element may be welded or glued to the sy-
ringe barrel and/or the atomizer, particularly the sealing
element may be welded using a clear-to-clear welding
technique.

[0031] Optionally, a contact element may be applied
on an outer surface of the syringe tip and/or an outer
surface of the atomizer. The contact element may have
an outer shape which corresponds to a body orifice. Ex-
emplarily, the outer shape of the contact element may
correspond to the shape of a nostril and/or an ear canal.
Preferably the contact element has a through hole and
is slid over the syringe tip at least partially. The contact
element maybe made of or comprise an elastic material,
such as asilicone or a thermoplastic elastomer. The ther-
moplastic elastomer may be chosen from the group of
styrenic block copolymers, TPS, thermoplastic polyole-
finelastomers, TPO, thermoplastic vulcanizates, TPV,
thermoplastic polyurethanes, TPU, thermoplastic copol-
yester, TPC and/or thermoplastic polyamides, TPA. The
contact element allows to seal a gap between the atom-
izer and the patient’'s body. Hence, proper medication
can be guaranteed.

[0032] Further, the object is at least partially achieved
by an atomizing system comprising an atomizing means
as described above, and a plunger which is configured
for being inserted into the first opening. Preferably the
plunger is inserted into the atomizing means. Moreover,
the plunger may be axially movable inside the atomizing
means.

[0033] The plunger may comprise a seal which is con-
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figured such that when the plunger is displaced within
the syringe barrel towards the syringe tip, a volume inside
the syringe barrel is urged through the second opening.
Accordingly, it is possible to empty the atomizing system
with a continuous movement of the plunger. This is par-
ticularly advantageous for emergency applications which
require a fast application of an active ingredient. Further,
a defined displacement of the plunger allows to provide
a defined volume of liquid. Therefore, the atomizing sys-
tem according to the present invention allows for a freely
selectable and/or accurate dosage.

[0034] The syringe barrel may further comprise an in-
ner storage volume storing an active ingredient. The in-
ner storage volume may at least partially comprise the
first inner volume and/or the second inner volume. Fur-
ther, the inner storage volume may be changed, i.e. re-
duced or increased, by displacing the plunger inside the
syringe barrel. Thereby the active ingredient may be an
active pharmaceutical ingredient. Further, the active in-
gredient may comprise an antibiotic agent, an analgesic
agent, an anticoagulant, a coagulant, a decongestant,
an anticancer agent, an antirheumatic agent, an immu-
nosuppressive agent, a hemostatic agent and/or a dis-
infectant.

[0035] Even further, the object is at least partially
achieved by a method for manufacturing an atomizing
means, wherein the atomizing means is preferably the
atomizing means as described above. The method com-
prises at least the steps of

a. providing a syringe barrel comprising a first open-
ing and a second opening, wherein a first inner vol-
ume is defined between the first opening and the
second opening, wherein the first opening is config-
ured for receiving a plunger, wherein the syringe bar-
rel further comprises a syringe tip, wherein the sy-
ringe tip comprises a fluid inlet and a fluid outlet,
wherein a second inner volume is defined between
the fluid inlet and the fluid outlet, wherein the fluid
inlet is in communication with the second opening of
the syringe barrel;

b. providing an atomizer;

c. placing the atomizer on the fluid outlet, and

d. fixedly attaching the atomizer to the fluid outlet.
[0036] The atomizer may be welded to the fluid outlet,
preferably by means of clear-to-clear welding. Thereby,
the welding and optionally the clear-to-clear welding is
preferably specified as described above.

Brief description of the accompanying figures

[0037] In the following, the accompanying figures are
briefly described:
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Fig. 1 is a schematic cut view of an atomizing means
according to an embodiment of the present dis-
closure;

Fig. 2 isadetailed schematic cutview of anexemplary
atomizing means according to the present dis-
closure, wherein an exemplary syringe tip con-

nected with an exemplary atomizer is depicted;

is another detailed schematic cut view of an ex-
emplary atomizing means according to the
present disclosure, wherein an exemplary sy-
ringe tip connected with an exemplary atomizer
is depicted;

Fig. 3

is a schematic cut view of an atomizing system
according to the present disclosure;

Fig. 4

is a further detailed schematic cut view of an
exemplary atomizing means according to the
present disclosure, wherein an exemplary sy-
ringe tip with an exemplary atomizer is depict-
ed, wherein the process of welding the atomizer
to the syringe tip is exemplarily illustrated, and

Fig. 5

Fig. 6  depicts a method for manufacturing an atomiz-

ing means.
Detailed description of the figures

[0038] Fig. 1 is a schematic cut view of an atomizing
means according to an embodiment of the present dis-
closure. The depicted atomizing means 1 comprises a
syringe barrel 2 and an atomizer 3. The syringe barrel 2
comprises a first opening 4 and a second opening 5,
wherein a first inner volume 15 is defined between the
first opening 4 and the second opening 5. The first open-
ing 4 is configured for receiving a plunger 6 (as e.g. de-
pictedin Fig. 4). Moreover, the syringe barrel 2 comprises
a syringe tip 7, wherein the syringe tip 7 comprises a fluid
inlet 8 and a fluid outlet 9. A second inner volume 16 may
be defined between the fluid inlet 8 and the fluid outlet
9. The fluid inlet 8 is in communication with the second
opening 5 of the syringe barrel 2, and the atomizer 3 is
fixedly attached to the fluid outlet 9.

[0039] In the embodiments shown in Figs. 1 to 5, a
center axis A is illustrated. Thereby in Figs. 1 and 4 the
center axis A is at least a center axis of the atomizer 3,
of the syringe tip 7 and of the syringe barrel 2. Further,
in Figs. 2, 3 and 5 the center axis A is at least a center
axis of the atomizer 3 and of the syringe tip 7. In further
embodiments the center axis A may be at least a center
axis of the atomizer 3, of the syringe tip 7 and/or of the
syringe barrel 2.

[0040] In the embodiment shown in Fig. 1 the syringe
tip 7 is integrally formed with a hollow cylinder 30 of the
syringe barrel 2. Moreover, the diameter of the first open-
ing 4 corresponds to an inner diameter of the hollow cyl-
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inder 30.

[0041] The syringe tip 7 and the atomizer 3 depicted
in Fig. 1 have a conical outer surface. Thereby the outer
surface 14 of the atomizer 3 and/or the outer surface 13
of the syringe tip 7 each may enclose an angle with the
center axis Afrom 1.5° to 2°, preferably from 1.6° to 1.9°,
more preferably from 1.65° to 1.8°, even more preferably
from 1.7° to 1.75°, and most preferably from 1.71° to
1.73°.

[0042] The syringe tip 7 comprises a first through hole
10. Thereby the first through hole 10 extends from the
fluid inlet 8 to the fluid outlet 9. Moreover, the first through
hole 10 has a conical shape.

[0043] The atomizer 3 comprises a second through
hole 11 which has a cylindrical shape. Preferably the sec-
ond through hole 11 has a diameter in a range from 0.05
mm to 1.5 mm, more preferably from 0.1 mm to 1.0 mm,
even more preferably from 0.2 mm to 0.6 mm, and most
preferably from 0.3 mm to 0.4 mm.

[0044] The atomizer 3 is configured to atomize a liquid
which is urged through the atomizer 3 in a direction from
the fluid inlet 8 to the fluid outlet 9.

[0045] Inthe embodimentdepicted in Fig. 1, the atom-
izing means 1 comprises a continuous transition from an
outer surface 13 of the syringe tip 7 to an outer surface
14 of the atomizer 3. Thereby the outer surface 13 of the
syringe tip 7 and the outer surface 14 of the atomizer 3
are be connected. Further, no gap is formed between the
outer surface 13 of the syringe tip 7 and the outer surface
14 of the atomizer 3. Moreover, the outer surface 13 of
the syringe tip 7 and the outer surface 14 of the atomizer
3 form a continuous surface. Even further, the continuous
transition includes that an angle of the outer surface 13
of the syringe tip 7 corresponds to an angle of the outer
surface 14 of the atomizer 3. The continuous transition
also includes that no edge is formed between the outer
surface 13 of the syringe tip 7 and the outer surface 14
ofthe atomizer 3. This allows that connectors and/or caps
for standard syringe tips such as luer cones may be ap-
plied to the atomizing means 1.

[0046] Fig. 2 is a detailed schematic cut view of an
exemplary atomizing means 1 according to the present
disclosure, wherein an exemplary syringe tip 7 connected
with an exemplary atomizer 3 is depicted. The depicted
detailed view discloses that the atomizing means 1 com-
prises a continuous transition from an outer surface 13
of the syringe tip 7 to an outer surface 14 of the atomizer
3. Thereby the outer surface 13 of the syringe tip 7 and
the outer surface 14 of the atomizer 3 are be connected.
Moreover, no gap is formed between the outer surface
13 of the syringe tip 7 and the outer surface 14 of the
atomizer 3.

[0047] Further, as illustrated in Fig. 2, the first through
hole 10 of the syringe tip 7 comprises a conical shape,
wherein the second through hole 11 of the atomizer 3
comprises a cylindrical shape.

[0048] Moreover, as depicted by Fig. 2, but also Figs.
3 and 5, the atomizer 3 is attached to an exterior surface
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of the syringe tip 7. Thereby the shape of the syringe tip
7 does not necessarily need to be changed for attaching
the atomizer 3. Accordingly, syringe tips may be easily
equipped with an atomizer in few method steps.

[0049] The syringetip 7 depicted in Fig. 2 has a conical
outer surface 13. Thereby the outer surface 13 of the
syringe tip 7 may enclose an angle a with the center axis
A from 1.5° to 2°, preferably from 1.6° to 1.9°, more pref-
erably from 1.65° to 1.8°, even more preferably from 1.7°
to 1.75°, and most preferably from 1.71° to 1.73°.
[0050] Fig. 3 is another detailed schematic cut view of
an exemplary atomizing means 1 according to the
present disclosure, wherein an exemplary syringe tip 7
connected with an exemplary atomizer 3 is depicted. In
the depicted embodiment the second through hole 11
has a conical shape. Accordingly, the diameter of the
second through hole 11 varies along the center axis A.
Accordingly, a specific atomizing behavior may be ob-
tained. Exemplarily, the second through hole 11 may be
adapted to achieve a wide atomization or a narrow at-
omization. Further exemplarily, the second through hole
11 may be adapted to achieve a fine atomization or a
coarse atomization.

[0051] Fig. 4 is a schematic cut view of an atomizing
system 50 according to the present disclosure. The de-
picted atomizing system 50 comprises the atomizing
means 1 which is depicted in Fig. 1, and a plunger 6
which is inserted into the first opening 4. The plunger
comprises a seal 56 which is configured such that when
the plunger 6 is displaced within the syringe barrel 2 to-
wards the syringe tip 7, a volume inside the syringe barrel
2 is urged through the second opening 5. Accordingly, it
is possible to empty the atomizing system 50 at least
partially with a continuous movement of the plunger 6.
This is particularly advantageous for emergency appli-
cations which require a fast application of an active in-
gredient stored inside the atomizing system 50. Further,
adefined displacement of the plunger 6 allows to provide
a defined volume of liquid.

[0052] The syringe barrel 2 further comprises an inner
storage volume 20 storing an active ingredient. The inner
storage volume 20 partially comprises the first inner vol-
ume 15 and the second inner volume 16. Further, the
inner storage volume 20 can be changed by axially dis-
placing the plunger 6 inside the syringe barrel 2.

[0053] Fig. 5 is a further detailed schematic cut view
of an exemplary atomizing means 1 according to the
present disclosure, wherein an exemplary syringe tip 7
with an exemplary atomizer 3 is depicted, wherein the
process of welding the atomizer 3 to the syringe tip 7 is
exemplarily illustrated. The syringe tip 7 of the syringe
barrel 2 and the atomizer 3 consist of a transparent ma-
terial. Thus, a contamination maybe optically detected
inside the syringe tip 7 and/or the atomizer 3. Preferably,
the atomizer 3 and/or the syringe tip 7 may consist of a
cyclo-olefin polymer (COP), a glass material, a polypro-
pylene polymer, a polyethylene polymer and/or any other
sterilizable material.
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[0054] Moreover, Fig. 5 particularly illustrates clear-to-
clear welding. Thereby, as depicted, a laser source LS
emits a laser comprising laser beams LB. The laser pref-
erably has a wavelength from 1500 nm to 2500 nm, more
preferably from 1600 nm to 2400 nm, even more prefer-
ably from 1700 nm to 2300 nm, and most preferably from
1750 nm to 2050 nm. Moreover, the laser beams LB par-
tially penetrate the atomizer and the syringe tip.

[0055] Further as depicted in Fig. 5, the atomizer 3 is
welded to the fluid outlet 9 without a welding filler. Thus,
a reaction of the materials of the atomizer 3 and/or the
syringe barrel 2 with the filler material may be prevented.
Further, areaction of the filler material with the fluid stored
inside the atomizing means 1 may be prevented. Accord-
ingly, a risk of contamination is reduced.

[0056] Fig. 6 depicts a method 100 for manufacturing
an atomizing means 1. Thereby the atomizing means 1
is preferably the atomizing means 1 as described with
reference to the previous figures. The method 100 com-
prises at least the steps of

a. providing 1000 a syringe barrel 2 comprising a
first opening 4 and a second opening 5, wherein a
first inner volume 15 is defined between the first
opening 4 and the second opening 5, wherein the
first opening 4 is configured for receiving a plunger
6, wherein the syringe barrel 2 further comprises a
syringe tip 7, wherein the syringe tip 7 comprises a
fluid inlet 8 and a fluid outlet 9, wherein a second
inner volume 16 is defined between the fluid inlet 8
and the fluid outlet 9, wherein the fluid inlet 8 is in
communication with the second opening 5 of the sy-
ringe barrel 2;

b. providing 2000 an atomizer 3;

c. placing 3000 the atomizer 3 on the fluid outlet 9,
and

d. fixedly attaching 4000 the atomizer 3 to the fluid
outlet 9.

List of reference signs
[0057]

atomizing means
syringe barrel
atomizer

first opening
second opening
plunger

syringe tip

fluid inlet

fluid outlet

first through hole
second through hole
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13  outer surface of the syringe tip 7
14 outer surface of the atomizer 3
15  first inner volume

16  second inner volume

20 inner storage volume

30 hollow cylinder

50 atomizing system

56 seal

A center axis

o angle

LS laser source

LB laser beams

100 method for manufacturing an atomizing means

1000  providing a syringe barrel
2000 providing an atomizer

3000 placing the atomizer

4000 fixedly attaching the atomizer
Claims

1. An atomizing means (1), particularly for a nasal
spray, comprising

a syringe barrel (2) and an atomizer (3), wherein
the syringe barrel (2) comprises a first opening
(4) and a second opening (5), wherein a first
inner volume (15) is defined between the first
opening (4) and the second opening (5), and
wherein the first opening (4) is configured for
receiving a plunger (6), wherein

the syringe barrel (2) further comprises

a syringe tip (7), the syringe tip (7) including a
fluid inlet (8) and a fluid outlet (9),

wherein the fluid inlet (8) is in communication
with the second opening (5) of the syringe barrel
(2), and wherein the atomizer (3) is fixedly at-
tached to the fluid outlet (9).

2. The atomizing means (1) according to claim 1,
wherein the syringe barrel (2) and/or the atomizer
(3) comprise a transparent material, such as cyclic
olefin copolymer, COP.

3. The atomizing means (1) according to any one of
the preceding claims, wherein the atomizer (3) is
welded to the fluid outlet (9), particularly by means
of clear-to-clear welding.

4. The atomizing means (1) according to the preceding
claim, wherein the atomizer (3) is welded to the fluid
outlet (9) without a welding filler.

5. The atomizing means (1) according to any one of
the preceding claims, wherein the syringe tip (7) has
a cylindrical shape or a conical shape.
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The atomizing means (1) according to any one of
the preceding claims, wherein the syringe tip (7)
comprises a first through hole (10), wherein the first
through hole (10) may extend from the fluid inlet (8)
to the fluid outlet (9).

The atomizing means (1) according to any one of
the preceding claims, wherein the atomizer (3) has
a cylindrical shape or a conical shape.

The atomizing means (1) according to any one of
the preceding claims, wherein the atomizer (3) com-
prises a second through hole (11), wherein the sec-
ondthrough hole (11) may have adiameterinarange
from 0.05 mm to 1.5 mm, more preferably from 0.1
mm to 1.0 mm, even more preferably from 0.2 mm
to 0.6 mm, and most preferably from 0.3 mm to 0.4
mm.

The atomizing means (1) according to any one of
the preceding claims, wherein the atomizing means
(1) comprises a continuous transition from an outer
surface (13) of the syringe tip (7) to an outer surface
(14) of the atomizer (3).

The atomizing means (1) according to any one of
the preceding claims, wherein the atomizer (3) is
configured to atomize a liquid which is urged through
the atomizer (3) in a direction from the fluid inlet (8)
to the fluid outlet (9).

An atomizing system (50) comprising

an atomizing means (1) according to any one of
claims 1 to 10, and

a plunger (6) which is configured for being in-
serted into the first opening (4).

The atomizing system (50) according to claim 11,
wherein the plunger (6) comprises a seal (56) which
is configured such that when the plunger (6) is dis-
placed within the syringe barrel (2) towards the sy-
ringe tip (7), a volume inside the syringe barrel (2)
is urged through the second opening (5).

The atomizing system (50) according to any one of
the preceding claims, wherein the syringe barrel (2)
further comprises an inner storage volume (20) stor-
ing an active ingredient.

A method (100) for manufacturing an atomizing
means (1), wherein the atomizing means (1) may be
the atomizing means (1) according to any one of
claims 1 to 10, wherein the method (100) comprises
at least the steps of

a. providing (1000) a syringe barrel (2) compris-
ing a first opening (4) and a second opening (5),
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wherein a first inner volume (15) is defined be-
tween the first opening (4) and the second open-
ing (5), wherein the first opening (4) is configured
for receiving a plunger (6), wherein the syringe
barrel (2) further comprises a syringe tip (7),
wherein the syringe tip (7) comprises a fluid inlet
(8) and a fluid outlet (9), wherein the fluid inlet
(8) is in communication with the second opening
(5) of the syringe barrel (2);

b. providing (2000) an atomizer (3);

c. placing (3000) the atomizer (3) on the fluid
outlet (9), and

d. fixedly attaching (4000) the atomizer (3) to
the fluid outlet (9).

15. The method (100) according to the preceding claim,

wherein the atomizer (3) is welded to the fluid outlet
(9), particularly by means of clear-to-clear welding.
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